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(57) Abstract 



PROBLEM TO BE SOLVED: To make effective use of the 
thickness of a flat rater and integrate a spark 
quenching element without increase in thickness for the 
reduction of overall thickness, by placing the spark 
quenching element having an electrostatic capacity on 
the anti-sOding side of a printed wiring board, and 
including the spark quenching element in the thickness 
of alrcore armature coils. 

SOLUTION: A printed wiring board 9 integrated with a 
rotor has its outside diameter 9a extended to the inside 
diameter of air-core armature coils R1 , R2 and R3, and a 
spark quenching element 10 comprising a chip capacitor 
is connected by soldering in this inside diameter. The 
thickness of the spark quenching element 10 is smaller 




than the thickness of each of the air-core armature 
coils, and it has no influence on the thickness of the 
rotor. The segments of a commutator is connected on the 
other side of the printed wiring board. In other words, 
the spark quenching element 10 rs positioned on the 
anti-sliding side of the printed wiring board. 
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